We report the experimental observation of the formation of multiple optical quadratic solitons in a process mediated by the amplification of minute asymmetries in the diffraction properties of the input light. 01999 Optical Society of America OCIS codes: (190.4410) Nonlinear optics, parametric pmce ss A crucial step is the investigation of settings that support optical solitons is the elucidation of the dynamical routes that mediate the generation of solitons from arbitrary input light conditions. Two major routes abound in nature [I]: On one hand, single solitons of Hamiltonian systems are generated by the reshaping of initial conditions into a soliton state. On the other hand, multiple soliton patterns can be generated by modulation instabilities, namely the amplification of periodic modulations i mprinted in constant inputs. Here we report the observation of a new route to the generation of multiple solitons, namely the spontaneous amplification of small asymmetries of the diffraction properties of the beams. We conducted our experiments in periodi cally-poled KTP (PPKTP). Single solitons emerged from Gaussian input beams, which reshape and radiate the extra energy away. With symmetrical beams the radiation is shed away, thus leaving a single soliton in the output light pattem. However, we obsewed that such is not necessarily the case in the presence of minute anisotropies in the diffraction properties of the beams induced, e.g., by a small astigmatism on the input beams. The interpretation of the experimental observations requires a detailed (3+1) spatio-temporal study of the light evolution inside the crystal, thus a comprehensive numerical study has been performed and will be p resented at the conference. We emphasize that in all numerical and experimental investigations described here we restricted ourselves to input conditions with very small ellipticities.
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The cw simulations show that within a range of input powers, multiple solitons are generated via two different routes. The first one is the slow collapse into solitons ofthe radiation ring (Fig. la) . In the second route the main peak breaks into several sub-beams during the initial propagation units (Figlb) . The system takes either of the routes depending on most of the parameters involved, including the ellipti city and the pump power.
In any case, the transverse axis along which the soliton pattems are generated is dictated by the direction of the input beam asymmetry. We found that t h e input asymmetries required to trigger the multiple soliton formation are very small. Thus, they might cooperate or compete with the intrinsic anisotropic diffraction properties of the crystal. We performed full tree -dimensional simulations of the light evolution, taking into account the pulsed nature of the pump, and found that the different parts of the pulse undergo different dynamical routes. Thus, the temporally -integrated output light pattern contains a combination of such different dynamics, so that, for example, off -axis solitons appear due to the pulse peak whil e an on-axis soliton appears due to the pulse wings.
Our experimental observations reported here confirmed all the above features. They were conducted in temperature-tuned, phase-matched SHG in a 1 -cm long PPKTP crystal. A 25 ps EKSMA Nd:YAG laseramplifier was used to pump the crystal. The 1064 nm beam was focused to wo = 16.5 pm at the entrance faced of the crystal. Figure 2 shows the central experimental observations for a fiied input intensity, near exact phasematching. With a very symmetric input beam no additional solitons formed at output (upper row). However, when a very small asymmetry was imposed to the beam, additional solitons formed along an axis (central row). That the multiple solitons arise from the amplification of the asymmetry of the input beam was revealed by rotating the input beam (lower row): Then the additional solitons were aligned along the rotated axis. [l] N. N. Akhmediev, A. Ankiewicz, Solitons (Chapman-Hall, London, 1997).
